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The arbuscular mycorrhizal (AM) symbiosis, an ancient interaction between plant roots 32 and zygomycetous fungi (Morton & Benny, 1990) , is recognized to benefit plants under 33 environmental stress conditions such as nutrient deficiency, drought, and heavy metal (HM) 34 pollution ( predictions for the first hypothesis, which we have designated as 'Enhanced Uptake', are that 41 plant HM uptake is increased whereas HM phytotoxicity is reached at lower soil-HM 42 concentrations in AM than non-AM plants. By contrast, the predictions for the 'Metal-Binding' 43 hypothesis are that plant HM uptake is decreased whereas HM phytotoxicity is reached at higher 44 soil-HM concentrations in AM than non-AM plants. We have determined in a previous meta-45 analysis (Audet & Charest, 2006b ) that there is an important compromise between plant growth 46 and HM uptake specifically relating to HM tolerance versus production of biomass under soil- 47 HM conditions. To extend these observations, we have evaluated the impact of AM symbiosis in 48 phytoremediation by testing for the first time the 'Enhanced Uptake' and 'Metal-Binding' 49 hypotheses using meta-analytical approaches. Furthermore, we present conceptual models of 50 HM uptake and plant growth that illustrate the dynamic roles of AM symbiosis in 51 phytoremediation. 
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The AM feedback percentages (%) on plant HM concentration (Fig.1a) and plant HM 96 content (Fig.1b) The AM feedback % on biomass (Fig.2) is plotted versus the soil-HM concentration.
103
There was no correlation at the low soil-HM interval, but a significant positive correlation (0.24) 104 at the high soil-HM interval (Table 1 ). The AM feedback % ranged between 25% lower and 105 25% higher biomass at the low soil-HM interval, except a few outliers, whereas it ranged from 106 50% lower to 200% higher biomass at the high soil-HM interval.
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The AM root colonization % is plotted versus the soil-HM concentration (Fig.3) . There 
